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£P ' & # Mb «paA^ i£ b b b >J a it 
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5. * i*. & ' ft 4* - £ #■ *b ^ ffl # X * it. & : JL ^ - # X 
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£ # if - & ft *i m t& $p & m • & ^ # ^ & 
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- : (&W&m~: GROUND-ENHANCING SEMICONDUCTOR PACKAGE AND LEAD 

FRAME) 

A ground-enhancing semiconductor package and 
its lead frame are provided. The lead frame is 
'•-Composed of at least a die pad, a plurality of 
leads, a plurality of tie-bars for supporting the 
die pad, and ground portions. The ground portions 
include at least a first ground portion connecting 
to the tie-bars and/or a second ground portion 
connecting to the die pad, wherein each of the 
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first ground portions separates one from another 
and each of the second ground portions also 
separates one from another. Then, an encapsulant 
is formed with the lead frame to encapsulate a 
chip attached on the die pad and the lead frame. 
As a result, the ground portions separated from 
each other allow thermal stresses to be released, 
thereby promoting the ground performance of the 
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package during the subsequent fabrication process 
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i - %W1$L*ft (1) 



I & w m M •& % 4i ] 




* & m % M Ifr - ft ^ «: ft # it o°a f t£ It 4t & # A 

ffl ts 4- ft *f n # j& & • <i - ft. ^ m. & & & & g. 

^ t£ -f ft £f It # 4L *H ^ - 
[ & «T & #T ] 

u t£ & 3° (Lead Framed a a a >1 t # ^ 4 f It ^ 
£ # ' fr\ w ^ M, ^ A % & M $L ft (Quad Flat 
Package, QFP)i © ^" ^ f 5l f «p s'C (Quad Flat 
J^fon- 1 eaded, Q F N )^ *f ft £f £ # # > * £L # 3" s*. ^ >£. - 
"t% * a a a £ M (Die Pad ),£. £ it m ( L e a d )4l if- & £ -t & % 
- + Sf- ft a B a >} > 41 H £ *t ^ & ( i r e )"t te. it « a a a £ 4t & 
_L 4l if * ( Pad * # ^ ^ £ it % m ' ft a - 4t It J& ft & 
€ ij[ B a B £ A & ft ^ /£ - I*- ft *f It # ' fSl Bf > «r t£ ft 

« a a B K M - * ft *h & ^ « M % m ft ' ft ^7 - a B a ^ 

1^1 (Exposed Pad)* M f 4 ■ « H tfc M> X M it % t & 

% % e a a J* ±- 4L $V * • 

ft & ^ t£ M # i a a a >! # # # ' & % $k % & 

#j € 'tt f J. ^ It tfl > 0 itb • *ifc4fi£*f&## J# # fit 

% ' ^ a 21 & ^ « a a a X m & i<h (Ground)^ t ifc 
(Powers ^ ' 1 & ft * J» # ^ # i 

^ ^ Ml ^ b b b ^ I i. a il ft f ^ f& ft ' itb tst f t t * 

^ # Ml #. if # ^ 1 1 b s b >H ^ ^ M m ' it t i£ a a a X M H M 

g. m ft m m & m nk % it g. n ft m. ± %l m • 
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it it Z, Wr & • it & t 'i± -°o jf « T I* ' £ £ ft ^ a a B £ ^ ^ & 4) 

5 ^ t t ■ t f S /a ^ I x if t f ^1 ^ # fii if 

*o ^ «t ^ «r isfe ° 

a itb - \H A m *\ % 5 , 1 9 6 , 7 2 5Sfe # » # 5,2 3 7,2 0 2 
# * £ 5 , 3 9 9,8 0 mm > ^ 5,734,19 8^#^^ 
5, 777, 2 6 5I& f£ % £ M ( M u 1 t i - L a y e r )^ & & ^ *§ M M $L & 
tit &. m ah M. £. ' « St £ JiS & it it # # J. B B B £ ^ ^ f& ft ' a 

Se, S. - «5 it- #J & it /t (Ground Plane)^-€#-vf (Power 
Plane)- a || # it .it #| f & it t i£ & A s s a >} _L #r M M ^ 

# it & m % m & ' rfijft-ffc-'CafcJtiiafe ^ i£ tafldst* ; -it # 

««S^*t*#fl&t ' & £ Jk * it % 4L IK & i& ^ «. 

^ • J- /9f ^ ffl ^ If- it # m ft ' *&/fc&i&&J&*Jifr(j 

% m ' ^ ^ ^ a ^ ^ # a t a I ^ ^ 4: t f T - m- & 
%j it M. -L ff< P] - & B& &faM&.rJ\M° 

A it > & IS # #'J # 5 , 8 1 4 , 8 7 7Sfe £ it ^ A - « Pf- 4& 

*$- it & 1£ tf > 5 A ^ 5Bffl 0r ■> ^ tg ?$• .It ^ 6 04l B B B 

Ji ^ 6 1# ® R% m ib - * it *f 6 2 (Ground Ring)' a # B B B £ 

6 3_L ^ # it & f: 4£ OL ' it4iifc-*>ttSttt*P- * $L a & & 

# _t i!Kj f £° f-1 % ; itb ft ' f *° _t ft £f m B B a >} M ft % M $L 

# ' # * m A % it & -L 6d it * «t tf ' W i a 9 a I || 

M & # It Tb1 /ft >f ^ A * it i?- » 0 ° 0 f ^3 ^ 1 1 ' #J » 6 A > 
6 Bffl ^ h m ^ *'J jjS 6, 4 3 7, 4 2 7!^ t ^ ^ it ^ 1 m M $L 

# - #- II * & 4* B a a £ a 7 lfif, A ifl ^ # it m 7 3 ' a ^ ^ 




i ' fcWVtm (3) 

Mb & ' 3k m jL B B a # ^ tit M ^ (ito ^ 6 BIB #r ^ )*#- i£ /& # ^1 
Mb i% m. iff & #J <lt >JL ; 3? 7 A * 7 B® #r *l A m 3- #'J % 6 , 3 8 0, 
04 8ft#£3-«*#J&l*^-f9-*t*f&# ' # ^- ^ * A 
& 8 0_h 4l a a B >{ a 8 lfl ffl Mb ^ - & Mb *f 8 2i£ 4r Mb > % « 
S£! # 8 3i4 # t£ a B B £ ^ 8 m & Mb if 8 2' a & & ft £ ffl 

8 4' J&7ffA«IJlSt 
^^i A > it *t & ^ j£ # ft 8 5^ f£ 4£ £ (& 8 3^ £ i* ft 
4t fj- t$ t£ Ml £ 8 O^Kj ;£ to • 

*f ^ * f £° 4t #r #r « 4l *f # Mb *f flj -r ' & ife 
,Uf *M^^l^|g^jii^f.U ' ^ f I ftr ** H a *fr 

& j& ^ flfe j& . * ^ & ft tS: *t # Mb Jf ^ & - it. ift 
St Hfc £f # ' a itb ' t & ft Ik $ -t-'K a 4b (Die Bond 
Curing)^ if Ml (Wire Bonding )#M#IM (Molding)^ ilj >& 3£ 
jg . 7} 1 A * ; S T t i ;lj ' jfc - fh S. *fc ft i* & 

itb # ^ ± £ 8 A - 8Bffl#f^4Lg^&* ' # * ^ # £ 
ff- $ ft & ft t* #■ Mb 3* 4l £■ M # J* JJR. n$ • i$ & itb Jf it * 
j*££*i£***#4&*-Jfl*$ (Constrain)' ft j£ ^ ^ * ^ 1 

II « i ^ > ft j{* ft IS & itb *f 4- it ^ J. ^ *» # 8 Bffi m ^ 

# & g ft ' ^ j& # £f # t ^ ( Co 1 uran )M # f H ft % 
Q & (Buckle)^ il. ; itb - ft ft $L W 4£ # « * itb 3* ^ it 
# ^ # ^ * Ml & ' ft if ita # itb Ml # Ml # ^ 6^ SI J$ - -§- 

ft ^ *»J ^ # ' # *fe ^ £ ^ # i # Ml m % % o°a f 
M « ' isj . t « «f ( S t a m p i n g )M U U ft A % M ii #t 
*H # itb Jf 4l # Ml & . ^^lijfSI^ t£ if M ^ fA % 
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T Ik Q il (Residual Stress)' ft ^ $ a 3£ *1 ^ # 
Sft. iS & Mb J* 4- ii 4i & $ £ fl> J. £ PI- 4fc ( Y i e 1 d & • i4 /& 

^# ^ f ^ f li (Plastic )£ ff> - & & 0 M 11 
ft ft & it U M %. # ° 

® ifcb > ft ^ i£ @ *J # 5 , 8 1 4 , 8 7 7i£ # * £ 

6, 437,42 V$L% % 6 , 3 8 0 , 0 4 8& % *4 % & #r ft f ' * it 

# & itt *t & m 0. *r m uffi-&i&-£ffift&tf3j&& & u m. ft 

M ' £p & #f £f ± ifc I ;S T S ^ ^ 0 °a f f'J ■ # #J *f ^ # 

7 A > 7 BB #r 4i £ g 4M'J £ 6 , 3 8 0 , 0 4 8ft * ft T • % # 

^ 8 3tst tt 'ifc ffl a n at m m. %. m. t m m a > ts & # m 

# at 4i i& ^7 £ £ it & i* b s b /* ^ 81^# Mb J& 8 2#j # 4£ 8 3^. 
^7 ' ft -to % 9 Affl 4i ft afc /*/r 7F - H'A!|!|^f ^^itS 

8 4a 4& IS # ^ 8 3*. & & £ W • 'It ■ S t ^ ^ «fe 4t # # 
Mb 8 24- it ft t - £■ & & ii in m ® & 4t m ft Jte a n at - ft 
l§] 4*. ^ ^ 9 Bffl #r ^ > ft Ifc i£ *t ^ 4- it _L J. i it i& 4l # >S 

^ ffi . it ft ^ n it # ^ ?a m ' & % 9 csi m 

& itb -ii 8 6iff 3^ & g . s jtb - i££#f«^*-S3!##8 3^M 

^ j$ a it JiR. ifc - JR. 4 6^7 ^1 ?A M - 

^ ' ft 54 j& # Mh, .il 4i Bff ^ ' ^ Mb itb - ^@ M «f # 41 ^ m % ik 

t77 ft # ft m. 4 « • 

[ # «E ft S ] 
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® it ' ^ # 4L - § ?P £ ft. 4* - a -T ft fj" Mb n° D f 

4i*^tt#&#Affi^i*^$-«#&#^?|-i!ll£ ' a ig & 
£ # Mb & i& ^ $ 3. T j& ± St ^ ° 

# ^ 4i ^i. - g tt&p^ft-ffc-*-rft*i-#Mb« o «jr*.4 L 

It *f & # A ffl ^ t£ ^ If # j£ # 4l t£ & m ' ^ ig & & & 

it $l a ^ ^ P=1 « - 

*«*f^#-S.ffl^«^-3f-«*f^#4L^.|jl^ > W ig & * Mb 

Ml «fr £L 4i W « ° 

^ ^ # B £ 41 # - g ft Bp ^ ft & - iff ^ ft fh Mb a°o f 4i -f 

Mb IE MS. _L 41 ^ o 

* #- m 4i x - g # gp ft ^ - « ft itb O o a t -f 

f ® ^ f # i « ^ ii ^ f it ^ f # ^ f t ' « if- 

Ml ^ ^ M. ife i& a t 41 & © ^7 - 

^/it^iiikA^^g # > ^ # /*rf ft 4ft 4i T ft *h & Mb & 

f 4i -f ft *f Jt # a ffl ^ -f ^ IS £f £ # 4i ^ Ml £ ' & 

: ^ ML £ It • * # 5. ^ - A K M * it t £ a a a £ a J- 

ffl j-u # ii B u i ^ I t f § * & ft n **■ tg is x m m ® & 

X $t m> ; # Mb . h n n # & & & ^ % - Mb ^ « 

i |J tlaU 1 ii # ^ I ^- f it IK * t £ ^ - ^ > ' 

#• ^ ^ - # Mb *p H X it # ■ fln # - £ — Mb IP m * 51 

^ i| ; i ^ - 8 s a ^ ' #. t f ^ t s B a i ± jl t fi ii # j. 

iS^ttW-JSp^tg^Mb^P : W 1 ffl J-X & tl B B a ^ ^ # Mb' IP 4L 
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s. * i^mttm (6) 
M $L m- It • 

£fc * # ^ tst ^ « B a a £ ^ ^ S # £ it &p ; a A ft itb 

IP ' & & gr m # & £P U & M & is X M it 

ft #J % — ft iib IP £. t 5. ^ - * ' * t ' # - If? - ft i& IP 
ffl X * it ft ' ffii # - 3? ft J<b lp ffi # 3. * it ft • 

ii ^ $ - ft ith *p & g ft itb ip w # 5. * it ft • jb- m 

SjL ^ _L - ^ J£ ^ ^ #J Jl j& # tg £ - ft i& -SP • ft 

** a a a £ 3l 4§t- - it Mt ± ft &j % & % i* j|S — ft i<b ip ; IS] . 

t% % - ft ip i& it j& # « a a B >5 a it ft ' # tst tf & 

n b s b >$ m it ft . & t • t i t ^ fa n m sk % m it 

ft ' *4fefe*S.i4^«^«ffBli-ft$S^S(i 

ft itb d it ft d. ' & ^ ' f - # ^ ^ i # t B a a yl it 

ft . n % - ft & ip a»j j§, - fl> ft ith d ; itb - ts ^ 

— ft itb ip S'i fa ta. tf /& ijt t& # 4$ it ft ' jl a ^ s. it ft ^ 

ft itb, is i% it ft d ' a & « B a a ^ I i| .f ® i ^ - l| S i ^ » 

a itb ' * # ^ $k ft ft itb o°o f ^ -f ^ It # ^ # A ffi 

^i£^-^tt*f^.#^SF-Mi.^ ' # H * # tst ^ ^ ^ ^ M 

el >l ^ ^ @ ^ ^ * f • j£ ^ # - ft itb IP fifl S. ^ it ft ' 

ffij-TaltitS^i*.*! 11^ il * t i ' a # ft itb £p ^ 

^ >S. T ^3 ^ ^7 ' it ft 1£ f^ ft itb IP Sft. J. £. & Mi £ ^ • 

* * ft itb 0 °a f • 
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$ lffl 7F ?p ^ ^ # ^ II ^ 4L f t ?R 1 0#j #& 5f 3& 

w _t a ' £■ #. * #i #j ^ m u & ' tLte-n&m&Jr 

% a a a )\ B. 1 1 ' U t$ 2r ^ b B b £ 1 G3 #] £ & 14 4+ ft * # 

ft 12 ( T i e - B a r ) * it & t£ eg #1 # ft I2tf] # m & & m 1 3 > a 
A g fl i| It i 1 -ft J- "ft t£ ^ tg B a a £ a 1 1 E3 ^ # £ tt SSp 

14; * t ' tg ?$- ml ^ l 0^_ a a B Jl ^ l \m m #. & f £° a #r 4a 

m ' v & % m & x m i i-t 3l & % 30 si ^ m & m 

#] 4£ it H tik > ^ f fa \H ^ # d j$ *o ffl #f 7F t& 1 1 /& & 

^ #J ig * ft 1 2it # ^ - ft /& 3! ^ -- & it £P 2 0- J_ # & 

^ - 4£ Mfc ^ 2 0^ ^ #J to ^ fg ^ ft 1 2* #J - i£ &. t g ^ 

ft 1 21 B a a ^ I 1 lit # ' 4£ it ^ 2 JH i * it 

& ' ait i^^t^tfe^ 20^^^ > it ft # # if #L m m 

ft ¥j *h ' S i H # i4 IP 20^ I S T 1 1 a >S JX i • 

f=l a ^ ' tg b h b £ M 1 1# « 9 *t ^ JJSp 1 4& fa ffi, * # - $ 
S. M. ' J- tg izg ^ ft 1 2#< #J & £ t£ it & 41 1 -ft ft A # 
35 - * ft 1 2 a& to ^ tg # it «p 2 B a a £ a 1 1*. «J # £ — # 
ft 12b- tg £ - # ft 1 2 a#, |Si £ ^ j£ jjgp l 4to ^ fS] - ^ ft 
_L > ft « ^ — ^ ^ 1 2 bl'l S& ^ t£ B a B ^ ^ imi«p 1 4-^ ^ S. • 
A ft I. - ^ m- (Down-Set H • 

£v i4 ^ - & Hl W 2 0# H * - «f $1 0. ft ^ i£ ^ ^ ^ 
1 0_L - ^ 51 /£ ^ ti tf ^ m Hfe ' ^ ^ # #J to ?-J ^ # - ^ i% 

1 2* #J a ® f ^ - t S H ^ 2 1 ■ J. #J ^ ^ - 4# At *p 2 0^ 
eL 4a 5. it ^ # it (S 2 0 aH it # d 2 0b- a # ig # i& (S 

2 0 ait 4£ ig ^ ^ 12' # f£ it # d 2 0 bit « B a a ^ ^ 1 1 > & 




i « i£Wi£ a ft (8) 

+ ' n. % - # Mb «p 2 04i # Mb & 2 0 a#. 1 44fc ^ 

fa] - Jp- © , ffij tS ffl i-X i£ t£ s B a # ji. 1 1 tfl it & (1 2 0 bS'J 

la lmt^ iip Hi^ii • ft ^ - *i # a*. & ; 0 

*t » i* .it 3? 1 0?p *> ^ 21 ?)t ^ i i - B a a K 3 0^ 1£ B a a >j 

j± 1 1_L • it a £ it if- .iH 4 Oi*. 4t H£ 'l± it & ' Pp *> B /9f ^ > a 

^tfl t (Signal)^. 4 0 ait # « a a a >} 3 0_L 4i Ifl St & 3 1 a^ 
m *P 1 4 • 3t«£*tftMb&40bit# t* e a B £ 3 0_t 4i 

# Mb * 3 1 b& * #r # ^ 4i ^ - * Mb SP 2 0_L #j * & Mb g 
20a ° 

k. it > & * # 1 1*. & io^t^-t-^t a ni^^i 

# > ?p^a-#f f l!50atf ilti^B B a^ 3 041 I & £ 
1 0 > it Jto £ 3 A » 3BB /9f > '*t If- J8p 1 4^h 3t 4 • ^ 

4- t* B a a % M 1 l4i t 5? 11 ' ^ ^ S iJ t ^ f f g 5 O^h • a ft 
£ £■ 1 £ & #l ' &■ t ' # 3 A® g g 2B*-3A-3A&#r4fl*- 
#J fl - 7r*jtb*dJ^^-#Mb^P20t^7K-f L #Mb^20a 
& M # it # & 2 0b4i ;tj -fo -fit i . ft % 3B® fl'J g £ 2B 4i 
3 B - 3 B& #t 49. 4i #j ^ B ° 

# ir i£ 4i -f ^ it m & ft l^f^i^ttilftl^ ® 

> if ml & m & # $ & j» ^ ' ^ 9- & ^ i of s f s ft i 

£ #j> > *b » 3? - Mb £p 2 0f a 1 & i ^ it # ' 
0 it # ^ i£ f £° & # t & £ $.j tS # ^ 1 2#j 4t ' ft T i £ /tf 
fj- m 4i # l 2i*; #J £f.1^$JftI^A^^i|i; > a jfc 

# Mb 2 0_t J. ± ^ & g ^ 4i a . it. ft ^ ^ 5i i4 ^ 1^ # itb 
it 40b«f#S#*&.«;*ffl3L# f ^ ^ 41 ; m ^ ■ # * # 
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m i $l tf ' t««f« ma* # 1* * £ 1 Oa^ ' itb - # it # 

# ft 60 & itb # 2 0 1 # * 3& & @ * i& # 60 @ /& i7 ' ife ft 
^ & i* # * ^ 60 ft& 0 

itb > & m fifr %k A * & % 1 Oil # € fk & % 2m ft 

itb £P W 5. * it & ' ft * i& ^ ff- a»S t lii^ £p^T • #J 
^ 4 Ail /*/r ^f 4 # B a a # 3 04l$-Ml$SJl#,BI • £p & «• W 

4i # — 5f m . ?f 31 i oji 7 ^ si # - t in ft % ^ 

z- % - & fcb -gp 2 0*h • £ fie. ^ £■ -ft 4£ Mb & 4l # 1st ■ ft if «t 

,,-Ui t* a a 9 £ ^ 1 1*. it it Mt 1 1 ait 60 £ — # itb 2p 2 5> X 

'f— % — * itb £p 2 5R.1 #. jg. ^ it # ' ft IS £ — itb 2P 2 5|a- U 

2 Ofal # 5. * it & ' & 

i# ; & + > ^ — # itb # 2 ti & n n n> k m it m. i i ait 

%k 60 & it # & 2 5b' 25 bit 

2 5a- a & i£ # it & 2 5 aA it d. 25bfij |i a a B ^ M it Mt 11a 

— 26 - X £■ ti ? f ^ ^ ^ i£ 4l £ — & 

^ 2 O^a 1°) - 4*ta^i«k^25a#|^^*fc.3F-«pl4<i^|S]— -f^S 
_L ' ft ^ ^ « i* ^ t la ^ I 1 1 60 it * E 2 5bfJ K ^ « b s b >H 
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